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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nnethod of 
forming multilayered circuit structure by which the 
adhesive property of a conductor circuit layer can be 
improved while the surface of an electrical insulating 
layer is kept in a flat state, and to provide a substrate 
having a multilayered circuit structure. 
SOLUTION: After a film of a curable composition 
composed of an insulating polymer and a curing agent is 
formed as the outermost layer of an internal substrate, 
the electrical insulating layer is formed on the surface of 
the film of the curable composition by bringing a 
compound having coordination geometry to a metal into 
contact with the surface of the insulating layer and curing 
the film of the curable composition. Then the surface of 
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the formed electrical insulating layer is treated to have a hydrophilic property and a metallic 
thin film layer is formed on the surface of the insulating layer by using an 
ethylenediaminetetraacetic acid-copper complex. After the metallic thin film layer is formed, 
the conductor circuit layer containing the thin film layer is formed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by connputer. So the translation nnay not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the base substance which has a fornnation 
method of multilayered circuit structure, and multilayered circuit structure, and in more detail, It 
is related with the base substance which has the formation method of multilayered circuit 
structure and multilayered circuit structure which have the feature in down stream processing 
for excelling in circuit pattern adhesion and forming a conductor circuit layer on a smooth 
electrical insulation layer. 
[0002] 

[Description of the Prior Art]A densification is increasingly requested more also from the circuit 
board used for the electronic device with the miniaturization of an electronic device, and multi- 
functionalization. In order to respond to the request of the densification of such a circuit board, 
it is common to multilayer a circuit board. 

[0003]A multilayered circuit board usually laminates an electrical insulation layer on the surface 
of an inner layer board on which the conductor circuit layer was formed in the outermost layer, 
is obtained by forming a new conductor circuit layer on the electrical insulation layer 
concerned, and can also laminate an electrical insulation layer and several steps of conductor 
circuits if needed further. 

[0004]ln such a multilayered circuit board, in order to secure the life of a multilayered circuit 
board, it is important, the adhesion, i.e., pattern adhesion, of an electrical insulation layer and 
the conductor circuit pattern formed on it. 

[OOOSjThen, various kinds of methods of roughening an electrical insulation layer as a method 
of acquiring such pattern adhesion (if necessary) Since JP,H11-23649,A, JP,H11-286562,A, 
and referring to the patent No. 2877110 gazette are adopted widely, the example is explained 
with reference to drawing 5 and drawing 6 here. 
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[0006]After laminating tine epoxy resin layer 32 on refer to drawing 5 (a) 31 , for example, the 
double-sided copper clad laminate which established the copper circuit (a graphic display is 
omitted) in the surface, the via hole (a graphic display is omitted) for connecting with the 
copper circuit which irradiated with ultraviolet laser radiation and was established in the 
double-sided copper clad laminate 31 is formed. 

[0007] Drawing 5 (b) Subsequently it is immersed 3 ** into the solution which used NaOH and a 
surface-active agent as the main ingredients, and swelling processing of the epoxy resin layer 
32 is carried out. A swelling layer is formed in the surface of the epoxy resin layer 32 of this 
swelling processing. 

[0008] Drawing 5 (c) by subsequently immersing the double-sided copper clad laminate 31 3 ** 
into the desmear treatment solution which is an oxidizing solution which consists of a mixed 
solution of KMnO^ and NaOH, Detailed unevenness is formed in the surface of the epoxy resin 

layer 32 while removing the residue generated in laser beam machining inside a via hole. 
[0009]Subsequently, in the neutralized solution which contains hydrazine after carrying out 
rinsing treatment of the double-sided copper clad laminate 31 , the double-sided copper clad 
laminate 31 is immersed, neutralization processing is carried out, and it ranks second, and 
again, after carrying out rinsing treatment of the double-sided copper clad laminate 31, the 
double-sided copper clad laminate 31 is immersed into a degreasing solution, and degreasing 
treatment is performed. 

[0010] Drawing 5 (d) 3 **, subsequently, after carrying out rinsing treatment of the double-sided 
copper clad laminate 31 , it is immersed into PURIDIPPU liquid, improve familiarity by the 
catalyst liquid in the catalyst process of a next step, and it ranks second. After carrying out 
rinsing treatment of the double-sided copper clad laminate 31, it is immersed into catalyst 

liquid and colloid substance [(Pd) ^(Sn) ^(Cl) j '] of Sn and Pd 35 is deposited in the exposed 

surface of a copper circuit, the epoxy resin layer 32, and the swelling layer 33. 
[001 1]Drawing 6 (e) Subsequently, after carrying out rinsing treatment of the double-sided 
copper-clad lamination 31 board, it is immersed into accelerator liquid, Sn in a colloid 
substance is made to break away, and only Pd catalyst 36 is made to adhere to the exposed 
surface of a copper circuit, the epoxy resin layer 32, and the swelling layer 33 3 **. 
[0012]Drawing 6 (f) by subsequently, performing non-electrolytic copper plating processing 
using the non-electrolytic copper plating liquid of a copper sulfate system which uses copper 
sulfate as the main ingredients 3 **, after carrying out rinsing treatment of the double-sided 
copper clad laminate 31, The plating seed layer which consists of the non-electrolytic copper 
plating layer 37 is formed in the exposed surface of a copper circuit, the epoxy resin layer 32, 
and the swelling layer 33. 

[001 3] drawing 6 (g) ~ the electrolytic copper plating layer 38 is formed on the plating seed 
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layer exposed by subsequently performing electrolytic copper plating processing to the double- 
sided copper clad laminate 31 in which the non-electrolytic copper plating layer 37 was formed, 
3 ** ~ both via holes being embedded, and, [ rank second and ] A copper wiring is formed by 
etching the electrolytic copper plating layer 38 and the non-electrolytic copper plating layer 37 
into a prescribed pattern. A multilayered circuit board is completed by the number of times 
which needs this process repeating. 

[0014]Applying the adhesives for nonelectrolytic plating containing polymeric components, 
such as rubber and resin, on the electrical insulation layer after roughening as other means to 
improve adhesion is also examined (if necessary). Refer to JP,2001-192844,A, JP,2001- 
123137,A, and JP,H11-4069,A etc. 

[0015]By these people's using polyimide as a resin layer, and adsorbing and returning metal 
ion at the ring breakage residue of polyimide, adhesion strength 0.6 kgf/cm needed practically 
is attained (being required ~ if ~ the 2nd time of Kumamoto area concentration type joint 
research "ultraprecise semiconductor IVleasurement Division technical development" technical 
symposium, and 2001 references). 

[0016]However, by processing after such an electrical insulation layer was formed, when there 
was change of temperature or humidity, sufficient pattern adhesion was not necessarily 
acquired, but when shortening the life of a circuit board and the surface roughness of the 
roughened surface became small, adhesion might be low, and reliability might fall. 
[0017]When a conductor circuit is formed for the conductor layer formed on the roughened 
above electrical insulation layers with an etching reagent, Since the ease of entering of an 
etching reagent changes with extensive ** of the interval of a conductor circuit and there is a 
problem that the process tolerance of a conductor circuit worsens, this situation is explained 
with reference to drawing 7. 

[001 8]After forming the non-electrolytic copper plating layer 42 by a nonelectrolytic plating 
method on the resin layer 41 which carried out the drawing 7 (a) reference roughening 
treatment, the electrolytic copper plating layer 44 is formed by the electrolysis plating method 
using the plating resist pattern 43. 

[001 9] Drawing 7 (b) 3 **, subsequently, after removing the plating resist pattern 43, the non- 
electrolytic copper plating layer 42 to expose is removed, and while forming the wiring 45-47 
which consists of electrolytic copper plating layer 44 / the non-electrolytic copper plating layer 
42, each wiring 45-47 is separated electrically. 

[0020] Since the flow of an etching reagent is not smooth in refer to drawing 7 (c), however the 
place where the mutual interval of the wiring 45 and 46 is narrow and an etching rate falls. In 
order to remove thoroughly the non-electrolytic copper plating layer 42 to expose and to 
separate each wiring 45 and 46 electrically, it is necessary to lengthen etching time. Since the 
surface of the resin layer 41 is roughened especially, etching time becomes long, in order that 
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the thickness of the non-electrolytic copper plating layer 42 may be set to 3-8 nnicronneters in 
the portion which embedded the crevice and may remove this 3-8-micrometer non-electrolytic 
copper plating layer 42. 

[0021]When it does so, in the place where the mutual interval of the wiring 46 and 47 is large, 
since the flow of an etching reagent becomes smooth, an etching rate becomes high, 
superfluous etching of the wiring 47 will be carried out, pattern shape will deteriorate, and 
process tolerance will fall. 

[0022]Since the formed conductor circuit layer becomes non-flatness when the surface of an 
electrical insulation layer is roughened, in order to carry out an adhesion improvement, the 
electric-signal-transmission characteristic of a conductor circuit has the problem of getting 
worse under the influence of a skin effect in the high frequency region more than GHz. 
Incidentally, in the case of 1 GHz, in order to concentrate on a thickness of about 2 
micrometers from the surface of a conductor layer, when surface unevenness is large, 
effectual transmission-line length becomes long and the electric-signal-transmission 
characteristic will get worse. 
[0023] 

[Problem to be solved by the invention]ln order to solve such a problem, one of this invention 
persons. When forming wiring, without roughening the surface of a resin layer, it has found out 
that adhesion is securable by forming the layer containing the compound which can be 
configurated to metal on the surface of a resin layer in order to solve the problem of a fall of 
adhesion (if necessary, refer to Patent Application No. 2001-268847). 
[0024]Then, this invention persons performed this time examination for raising the peel 
strength which is one of the indices of adhesion paying attention to the plating conditions in 
this method. 
[0025] 

[Means for solving problem] Draw in 9 1 j s a flow chart showing the theoretic composition of this 
invention, and explains The means for solving a technical problem in this invention with 
reference to drawing 1 here. In the formation method of multilayered circuit structure, drawing 
1_^reference (1) this invention to the outermost layer of an inner layer board. After forming the 
hardenability constituent film which consists of an insulating polymer and a hardening agent 
(process A), contact the compound which has the structure which can be configurated to metal 
to said hardenability constituent membrane surface (process B), and it ranks second to it, After 
stiffening the hardenability constituent film concerned and forming an electrical insulation layer 
(process C), perform hydrophilization treatment on the surface of the obtained electrical 
insulation layer (process D), and it ranks second to it, After using an 
ethylenediaminetetraacetic acid-copper complex for the surface of said electrical insulation 
layer and forming a metallic thin film layer in it (process F), it is characterized by each (process 



http://www4.ipdl.inpit.go .jp/cgi-bm/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww 7/29/2011 



JP,2003-332738,A [DETAILED DESCRIPTION] 



Page 5 of 17 



G) thing which forms the conductor circuit layer containing said metallic thin film layer and to 
do for a process owner. 

[0026]Thus, a result of having inquired wholeheartedly so that this invention persons may get a 
multilayered circuit board which holds high pattern adhesion by a smooth electrical insulation 
layer top, When forming an electrical insulation layer, by forming a metal thin film using a 
specific complex, growing up plating and forming a conductor circuit layer on it, it finds out that 
the above-mentioned purpose is attained and came to complete this invention. Although a 
printed circuit board is typical as an inner layer board in this case, semiconductor substrates, 
such as a Si wafer, may be sufficient. 

[0027]Although a catalyst grant process (the process E) follows in advance of the process F, in 
this catalyst grant process, it is desirable to use a catalyst of alkali complex structure. 
[0028](2) In the above (1), this invention hydrophilization treatment (the process D), It is 
characterized by being the process of contacting a mixed solution and an electrical insulation 
layer which consist of not less than 65g/i. 150g/l. or less of potassium permanganate, and 
0.75-N or more hydroxylation alkali of 1.5 N or less, and carrying out the surface treatment of 
the electrical insulation layer. 

[0029]Thus, as for hydrophilization treatment which removes a weak boundary layer, it is 
desirable to carry out using a high concentration solution of an above-mentioned presentation, 
and its short time processing is especially desirable. 

[0030](3) The hardenability constituent film as for which this invention consists of an insulating 
polymer formed in the outermost layer of an inner layer board, and a hardening agent in the 
above (1) or (2), or [ piling up either / which consists of an insulating polymer and a hardening 
agent / the film state of a hardenability constituent, or a sheet-shaped Plastic solid on an inner 
layer board, and forming it ] - or, It formed by one method of whether apply and dry on the 
inner layer board surface, and the varnish which obtained the hardenability constituent which 
consists of an insulating polymer and a hardening agent by dissolving in a solvent is formed in 
it. 

[0031](4) In the above (1) thru/or either of (3), this invention has a process (process H) to heat, 
after forming a conductor circuit layer (process G). 

[0032]Thus, after forming a conductor circuit layer, adhesion strength can be increased by 
heating. This is considered because remaining stress is opened wide while a chemical bond 
promotes. 

[0033](5) In the base substance which has multilayered circuit structure, this invention has the 
multilayered circuit structure manufactured by the formation method of the above (1) thru/or 
one multilayered circuit structure of (4). In this case, if an inner layer board is a printed-circuit 
board, a "base substance" will serve as a multilayered circuit board, and if an inner layer board 
is a semiconductor substrate, a "base substance" will serve as a semiconductor integrated 
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circuit device. 
[0034] 

[IVIode for carrying out tlie invention]Here, witli reference to drawing 2 and drawing 3 , the 
suitable procedure of an ennbodiment of tlie invention is explained, 
refer to drawing 2 (a) (process A) - in order to fornn an electric insulating layer on the inner 
layer boards 11, such as a printed-circuit board which is a substrate with which the conductor 
circuit which consists of conductive nnetals was first fornned in the surface, the hardenability 
constituent filnn 12 is fornned. the thickness of the printed-circuit board used as the inner layer 
board 1 1 in this case ~ for exannple - 50 nnicronneters - 2 nnnn, preferably, it is 100 nnicronneters 
- 1 mm more preferably, and may be 1 mm 60 micrometers - 1.6 mm here. 
[0035]The hardenability constituent film 12 in this case is a film of the hardenability constituent 
which consists of an insulating polymer which has electric insulation, and a hardening agent. 
As an insulating polymer, an epoxy resin, maleimide resin, an acrylic resin (meta), Diallyl 
phthaiate resin, triazine resin, an alicyclic olefin polymer, an aromatic polyether polymer, a 
benz-cyclo-butene polymer, a cyanate ester polymer, a liquid crystal polymer, polyimide, etc. 
are mentioned. Also in these, an alicyclic olefin polymer, an aromatic polyether polymer, A 
benz-cyclo-butene polymer, a cyanate ester polymer, or polyimide is preferred, and an alicyclic 
olefin polymer or especially an aromatic polyether polymer is preferred, and an alicyclic olefin 
polymer divides and it is still more desirable. 

[0036]As such an alicyclic olefin polymer, the ring-opening-polymerization object and its 
hydrogenation things of a norbornene system monomer, such as 8-ethyl-tetracyclo 

2 5 7 10 

[4.4.0.1 ' .1 ' ] dodec-3-ene, The addition polymer of a norbornene system monomer, the 
addition polymer of a norbornene system monomer and a vinyl compound, a monocycle 
cycloalkene polymer, an alicyclic conjugated diene polymer, a vinyl system alicyclic 
hydrocarbon polymer and its hydrogenation thing, the aromatic ring hydrogenation thing of an 
aromatic olefin polymer, etc. are mentioned. Also in these, the ring-opening-polymerization 
object and its hydrogenation thing of a norbornene system monomer, The aromatic ring 
hydrogenation thing of the addition polymer of a norbornene system monomer, the addition 
polymer of a norbornene system monomer and a vinyl compound, and an aromatic olefin 
polymer is preferred, and the hydrogenation thing of the ring-opening-polymerization object of 
a norbornene system monomer is preferred especially. 

[0037]As for these polymers, it is preferred that it is what has the carboxyl group or carboxylic 
anhydride residue which carried out graft denaturation of carboxylic acid or the carboxylic 
anhydride compound, and was combined. 

[0038]The hardening agent etc. which combine an ionicity hardening agent, a radical character 
hardening agent or ionicity, and radical character as a hardening agent, A general thing can be 
used and polyvalent epoxy compounds, such as a glycidyl ether type epoxy compound 
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especially like bisphenol A bis(propylene glycol glycidyl ether)ether, an alicyclic epoxy 
compound, and a glycidyl ester type epoxy connpound, are preferred. 
[0039]ln order to promote a hardening reaction, it is preferred to use hardening accelerators 
and hardening auxiliary agents, such as a tertiary amine system compound and a 3 fluoridation 
boron complex compound, for the **** case for polyvalent epoxy compounds, for example as a 
hardening agent. 

[0040]To the hardenability constituent concerning this invention, according to a request, fire 
retardant, an elasticity polymer, Heat-resistant stabilizer, weathering stabilizer, an antiaging 
agent, a leveling agent, a spray for preventing static electricity, a slipping agent, anti blocking 
agents, an antifogger, lubricant, a color, paints, natural oil, synthetic oil, a wax, an emulsion, a 
bulking agent, an ultraviolet ray absorbent, etc. may be added as other ingredients. 
[0041]The method of forming such a hardenability constituent film 12 in the outermost layer of 
the inner layer board 1 1 , Although the method of applying to the inner layer board surface and 
drying the method of piling up not the thing restricted especially but the film state of the 
hardenability constituent of which ** **** has been done, for example, or a sheet-shaped 
molded product on an inner layer board, or the varnish which obtained ** hardenability 
constituent by dissolving in a solvent, etc. are mentioned. It is preferred that a smooth field is 
easy to be acquired and multilayering carries out by the method of ** from an easy point. 
[0042]Such film state or a sheet-shaped molded product of a hardenability constituent is 
usually fabricated by the solution cast method, the melting cast method, etc., and 0.5-100 
micrometers of the thickness is 0.1-150 micrometers usually 1.0-80 micrometers more 
preferably. 

[0043]lt is preferred to use from a viewpoint of operativity in this invention as a dry film with a 
base material in which the base material is pasted together to one side of the molded product 
of film state. Each ingredient from which the dry film with a base material constitutes a 
hardenability constituent, for example, The varnish produced by mixing an organic solvent like 
ketones, such as hydrocarbon system solvents, such as xylene, and cyclopentanone. After 
applying to the 1 micrometer - 150 micrometers-thick base material which consists of metallic 
foils, such as thermoplastic resin films, such as a polyethylene terephthalate film, and copper 
foil, in accordance with a conventional method, it is obtained by carrying out dry removal of the 
organic solvent under 20-300 ** and heating conditions of 30 seconds - about 1 hour. 
[0044]Although the method in particular of piling up such a molded product on the inner layer 
board 11 is not restricted, it is usually piled up under heating and a pressurizing condition. The 
method of heating and application of pressure has the common heat crimping (lamination) 
which used pressurizing machines, such as an application-of-pressure laminator device, a 
vacuum laminator device, a vacuum press apparatus, and a roll laminator device. 
[0045]As for heating and application of pressure, it is preferred to carry out in a decompression 
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environment from a viewpoint [ raise a wiring ennbeddability and ] of suppressing generating of 
air bubbles etc. Heating and application of pressure using a pressurizing nnachine are 
performed via a press board, and usually the temperature of the press board at the time of 
heating and application of pressure, usually, 30-250 ** - desirable - 70-200 ** and crimping 
force ~ usually ~ 10kPa- lOOkPa - 10MPa, and sticking-by-pressure time are usually 1 minute 
- 3 hours preferably 20 MPa for 30 seconds - 5 hours. 

[0046]the case where heating and application of pressure are performed in a decompression 
environment ~ usually ~ lOOkPa- 1 Pa of atmosphere is preferably decompressed to 40kPa- 
10Pa. 

[0047]When the molded product which has base materials, such as a dry film with a base 
material, is used after forming refer to drawing 2 (b) (process B), thus the hardenability 
constituent film 12, After removing said base material, the compound which has the structure 
which can be configurated to metal in a membrane surface is contacted, and the coordination 
ability content compound impregnation layer 14 is formed in the surface of the hardenability 
constituent film 12. 

[0048]ln this Invention, a compound which has the structure which can be configurated to 
metal, I.e., a coordination ability content compound, is a compound which has an unshared 
electron pair, and Its heterocyclic compound which contains a nitrogen atom from a viewpoint 
of adhesion with an electrical Insulation layer is preferred. 

[0049]As a heterocyclic compound containing such a nitrogen atom, 1-. (2-amlnoethyl) 
Pyrazoles, such as an lmldazole-derlvatlves;1,3-dimethyl- 4-carboxymethyl pyrazole which Is- 
2-methyllmldazole etc.; Triazole [, such as 1-amino-2-mercapto-1,2,4-trlazole, ];. Triazlne;, 
such as 2-dl-n-butylamlno 4,6-dlmercapto S-triazine, Is mentioned. These compounds may 
have an amino group, a thiol group, and a carboxyl group. 

[0050]A method In particular of contacting such a coordination ability content compound and a 
hardenability constituent membrane surface is not restricted. After melting a coordination 
ability content compound In water or an organic solvent and making It a solution as an 
example, A dip method which Immerses the inner layer board 1 1 by which the hardenability 
constituent film 12 was formed Into this coordination ability content compound solution 13, A 
spray method etc. which apply this coordination ability content compound solution 13 to the 
surface of the hardenability constituent film 1 2 of the Inner layer board 1 1 on which a Plastic 
solid was piled up by a spray etc. are mentioned, and even once, contact operation may repeat 
2 times or more, and may perform them. 

[0051]Although the temperature for contact can be arbitrarily chosen In consideration of the 
boiling point of a coordination ability content compound or Its solution, the melting point, 
operatlvlty, productivity, etc.. It Is usually preferably performed at 15-65 ** 10-100 **. Although 
contact time can be arbitrarily chosen according to the amount [ the amount ] of coordination 
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ability content compounds to nnal<e it adiiere to a nnolded body surface, tlie concentration of 
tlie solution, productivity, etc., it is usually 0.1 to 60 minutes preferably for 0.1 to 360 minutes. 
[0052]Then, the method of blowing inactive gas, such as nitrogen, the method of drying in 
oven, and after rinsing, it can be made to overheat and dry in order to remove a superfluous 
coordination ability content compound. 

[0053]The solvent used for dissolving a coordination ability content compound, What is 
necessary is just to choose what a hardenability constituent film is not easily dissolved but a 
coordination ability content compound dissolves. For example, water; polar solvents, such as 
cellosolves, such as ketone, such as alcohols, such as ether, such as a tetrahydrofuran, 
ethanol, and isopropanol, and acetone, and ethylcellosolve acetate, are mentioned. 
[0054]Although the coordination ability content compound concentration in particular in the 
coordination ability content compound solution 13 in this case is not restricted, a coordination 
ability content compound is usually 0.01 to 50 weight % preferably 0.001 to 70weight % from 
the viewpoint of the operativity in this process. 

[0055] Drawing 2 (c) reference (the process C) a method of ranking second, hardening the 
hardenability constituent film 12 formed as mentioned above, and forming the electrical 
Insulation layer 15, What Is necessary Is just to choose suitably according to a kind of 
hardening agent, and preferably. It Is 100-200 ** more preferably, and 30-400 ** of cure time 
[ 70-300 ** of] Is usually performed by heating preferably for 0.5 to 3 hours for 0.1 to 5 hours. 
A method In particular of heating In this case is not restricted, for example, what Is necessary 
Is just to perform It using oven etc. In this process C, It Is thought that the layer 16 containing a 
compound which can be configurated to metal is formed In an Inside, and the weak boundary 
layer 17 which consists of a low molecule Ingredient Is formed In the surface. 
[0056]When forming a multllayered circuit board, in order to connect a conductor circuit layer In 
the Inner layer board 1 1 , and a conductor circuit layer formed In the process G mentioned 
later, before forming a metallic thin film layer, an opening for vla-hole formation Is formed In the 
electrical Insulation layer 15. A method In particular of forming an opening for this vla-hole 
formation Is not restricted, for example, what is necessary is for physical processing of a drill, 
laser, plasma etching, etc., etc. just to perform it. 

[0057]The drawing 2 (d) reference (process D) ranks second, and the process at which the 
mixed solution 18 which consists of potassium permanganate of prescribed concentration and 
hydroxylatlon alkali of prescribed concentration, i.e., hydrophlllc processing fluid, and the 
surface of the electrical Insulation layer 15 are contacted Is performed. It Is thought that the 
weak boundary layer 17 formed in the surface of the electrical Insulation layer 15 at this 
process D Is removed. 

[0058]The mixed solution of potassium permanganate in this process D and hydroxylatlon 
alkali dissolves potassium permanganate and hydroxylatlon alkali in water, and Is obtained by 
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adjusting to the following concentration. 

[0059]For example, not less than 65g/l. 150g/l. or less of concentration of potassiunn 
permanganate is usually not less than 70g/l. 100g/l. or less preferably. Preferably, it is 0.95 N 
or more 1.2 N or less, and from before, if it is desirable that it is high concentration and they 
are these density ranges, as for the concentration of hydroxylation alkali, 0.75 N or more 1 .5 N 
or less of good adhesion will usually be acquired. Hydroxylation alkali is hydroxide of an 
alkaline metal and sodium hydroxide and a potassium hydrate are used suitably. 
[0060]The method which the method in particular of contacting the hydrophilic processing fluid 
18 which consists of a mixed solution of potassium permanganate and hydroxylation alkali, 
and the electrical insulation layer 15 was not restricted, for example, was illustrated at the 
process B, and the same method are mentioned. Of course, the method of the process B and 
the process D may be the same, or may differ. 

[0061 ]The time to which the solution containing potassium permanganate and hydroxylation 
alkali and the electrical insulation layer 15 are contacted, Usually, it is 1 minute - 7 minutes 
preferably, and It Is more desirable than before that it is a short time for 0.5 minute - 10 
minutes, and 70 ** - 90 ** of temperature is 75 ** - 85 ** preferably at the temperature of 

solution. 

[0062]lt is preferred to contact the mixed acidic solution of hydroxylamine sulfate and sulfuric 
acid, etc. to a substrate after this processing, and to carry out neutralization reduction 
processing, and also it is preferred to perform rinsing etc. after that. 
[0063]Thus, after contacting the mixed solution and electrical insulation layer of potassium 
permanganate and hydroxylation alkali, an electrical insulation layer may be dried by the 
method same with having illustrated at the process B, for example. 

[0064]Usually, processings, such as grant of a plating catalyst and activation of a catalyst, are 

performed before nonelectrolytic plating. Plating catalysts are the metallic compounds used as 

a reduction catalyst with the operation which a deposit of plating is made in electroless plating 

liquid. As metal, Pd, Pt, Au, Ag, Ir, Os, Ru, Sn, Zn, Co, etc. are mentioned. 

[0065]ln order to improve adhesion, Pd amine complex, sulfuric acid palladium, a palladium 

chloride, etc. are preferably [ using a metaled generable organometallic complex and metal 

salt by reduction ] as metallic compounds, and specifically mentioned. 

[0066]After immersing metallic compounds in the liquid which dissolved in organic solvents, 

such as water, alcohol, or chloroform, by 0.001 to lOweight % of concentration as the method 

of activation of catalyst grant and a catalyst and giving a plating catalyst, the method of 

returning metal and activating a catalyst, etc. are mentioned. Acid, alkali, a complexing agent, 

a reducing agent, etc. may be contained if needed in this liquid. 

[0067]The drawing 3 (e) reference (process E) ranks second, and Pd-amine complex 

compound catalyst 19 which is a Pd catalyst of alkali complex structure is made to stick to the 
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electrical insulation layer 15 produced by doing in this way. 

[0068] Drawing 3 (f) 3 **, subsequently, reduction processing of the Pd-annine connplex 
compound catalyst 19 is carried out, and the reduction plating catalyst 20 is fornned. 
[0069]The drawing 3 (g) reference (process F) ranks second, and the non-electrolytic copper 
plating layer 22 which turns into a plating seed layer using the nonelectrolytic plating nnethod 
using the EDTA content plating liquid 21 containing an ethylenedianninetetraacetic acid-copper 
connplex (EDTA-Cu) is fornned. 

[0070]EDTA-Cu used in order to form this non-electrolytic copper plating layer 22, EDTA of the 
1 .0 to 2.5 time mol concentration of Cu of 0.03 - 0.05 mol/L, and the Cu concerned. It is the 
solution which consisted of a solution which makes formalin of 0.01 - 0.03 mol/L basic 
composition, and was preferably adjusted with 0.4-0.5 N of hydroxylation alkali 0.3-0.6 N in pH 
adjustment. In addition, it is desirable as an additive agent to include coat improving agents, 
such as stabilizer, such as an alpha and alpha'-bipyridyl, or a polyethylene glycol, and a 
glycine. 

[0071 ]The temperature of electroless plating liquid of the conditions which form a metallic thin 
film layer is for 50-70 **, and 20 micrometers of plating thickness are preferably chosen 

suitably from 0. 1 micrometer by the range of 0.3 to 10 micrometers. 
[0072]On the drawing 3 (h) reference (process G) non-electrolytic copper plating layer 22 
which ranked second and was formed in the process E, For example, make plating resist (a 
graphic display is omitted) form in accordance with a conventional method, and also on it, 
make it grow up electrolytic copper plating layer 23 with wet plating, such as electrolysis 
plating, and it ranks second, Plating resist is removed, etching removes the non-electrolytic 
copper plating layer 22 to expose further, and a conductor circuit layer (a graphic display is 
omitted) is formed. This conductor circuit layer will comprise the electrolytic copper plating 
layer 23 which formed membranes the non-electrolytic copper plating layer 22 and on it. 
[0073] (Process H) Since it ranks second and the adhesion of a conductor circuit layer is 
improved in this invention, the inner layer board 1 1 in which the non-electrolytic copper plating 
layer 22 was formed, and the inner layer board 1 1 by which the conductor circuit layer was 
formed on the non-electrolytic copper plating layer 22 can be heated, for example using oven, 
a hot air drying furnace, etc. The neighborhood of glass-transition temperature of temperature 
conditions of the electrical insulation layer 15 is desirable, and they are usually 80-250 ** 
preferably 50-350 **. 

[0074]ln this way, a multilayered circuit board obtained can be used in electronic devices, such 
as a computer and a cellular phone, as a printed wired board for mounting a mounting 
component of semiconductor devices, such as CPU and a memory, and others. Especially a 
thing that has fine wiring is preferred as a high-density printed-circuit board as a wiring board 
of a high speed computing machine and a personal digital assistant used in a high frequency 
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region. 

[0075]Although an working example and a comparative example are given to below and 
specific constitution of this invention is explained to it, a valuation method performed in this 
example before that is explained. Among each working example, a part and % are weight 
references, as long as there is no notice especially. The valuation method performed in this 
example is as follows. 

** A molecular weight (Mw, Mn) : it measured as a polystyrene reduced property by a gel 
permeation chromatography (GPC) which uses toluene as a solvent. 

A hydrogenation rate and (anhydrous) maleic-acid-residue content : ** The inside of a polymer 
before hydrogenation, the number of mols of maleic acid residue to the total number of 

monomeric units (anhydrous) in a hydrogenation rate (hydrogenation appending rate) over the 

-I 

number of mols of an unsaturated bond, and a polymer - it measured with a H-NMR 
spectrum comparatively (carboxyl group content). 

** Glass transfer temperature (Tg) : it measured with a differential scanning calorimetry method 
(the DSC method). 

** Evaluation of plating adhesion : after performing electrolysis plating and forming an 18- 

micrometer-thick electrolytic copper plating film, according to the peel strength of the copper 

foil provided in JIS (JIS C 6481), the peel strengtli examination estimated evaluation of the 

adhesion of 170 ** the heat-treated conductor circuit for 30 minutes 90 degrees. 

** Evaluation of surface roughness : the tapping mode in the atmosphere measured and 

estimated surface average-of-roughness-height Ra using the Si-single-crystal stick-shape 

cantilever (load rate = 20 N/m and 125 micrometers in length) with the atomic force 

microscope (trade name made from Nanoscope 3 a:Digital Instrument). 

[0076]Below, a concrete working example and a comparative example are explained on the 

assumption that the above matter. 

(Working example 1) As a hardenability constituent, the ring-opening-polymerization object of 
4.4.0.1^ 8-ethyi-tetracycio [5^7,i0j dodec-S-ene Is hydrogenated first. The denaturation 
hydrogenation polymer produced by furthermore carrying out maleic anhydride denaturation 
(Mn=33,200, Mw=68,300, Tg = 170 **) Maleic-acid-residue content =25 mol %100 copy, 40 
copies of bisphenol A bis(propylene glycol glycidyl ether)ether. Five copies of 2-[2-hydroxy-3,5- 
bis(alpha and alpha-dimethylbenzyl)phenyl] benzotriazols and 0.1 copy of 1-benzyl-2- 
phenylimidazole were dissolved in the partially aromatic solvent which consists of 215 copies 
of xylene, and 54 copies of cyclopentanones, and the varnish was obtained. 
[0077]Subsequently, coat the varnish concerned using a die coater on the carrier film which 
consists of a polyethylenenaphthalate film with a thickness of 40 micrometers of 300 mm 
squares, and in nitrogen oven after that. For example, it dried for 10 minutes at 120 **, and the 
dry film with a carrier film with a resin thickness of 40 micrometers was obtained. 
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[0078]On the other hand, the 0.1% isopropyl alcohol solution of 2-di-n-butylamino 4,6- 
dimercapto S-triazine is prepared. Wiring width and inter wiring distances in this solution 50 
micrometers. Conductor thickness immerses a double-sided copper-clad board (core material 
produced by making glass fabrics impregnate the varnish containing a glass filler and a 
halogen-free epoxy resin) with a thickness of 0.8 mm which had the inner layer circuit where 
the micro etching process of the surface was carried out formed at 18 micrometers for 1 minute 
at 25 **, Subsequently, made it dry in the oven by which the nitrogen purge was carried out for 
15 minutes at 90 **, the primer layer was made to form, and the inner layer board was 
obtained. 

[0079]Subsequently, on this inner layer board, the above-mentioned dry film with a carrier film 
was piled up to double-sided copper-clad board both sides, as the resin surface became the 
inside. This is decompressed to 200 Pa using the vacuum laminator provided with the press 
board made of heat-resistant rubber up and down, After carrying out heat crimping for 60 
seconds by the temperature of 125 **, and pressure O.SMPa and forming a hardenability 
constituent film on an inner layer board, only the polyethylenenaphthalate film was removed 
from the substrate with which this hardenability constituent film was formed. 
[0080]Subsequently, after making the solution adjusted so that 1-(2-aminoethyl)-2- 
methylimidazole (AMZ) might be 0.3% immerse for 10 minutes at 25 **, repeat being immersed 
for 1 minute in another tank 3 times, rinse it in it, and it ranks second to it, After the air knife 
removed the excessive solution, this was neglected for 60 minutes in 170 ** nitrogen oven, and 
the electrical insulation layer was formed on tine inner layer board. The result of having 
evaluated the electrical insulation layer surface roughness in this state is shown in drawing 4 . 
[0081]Subsequently, using the ultraviolet rays which become an electrical insulation layer of 
the substrate in which the electrical insulation layer was formed from the 3rd harmonics (THG) 
of an YAG laser, the via hole for an interlayer connection 30 micrometers in diameter was 
formed, and the layered substrate with a via hole was obtained. 

[0082]Subsequently, this layered substrate with a via hole was immersed in the 80 ** solution 
adjusted so that it might become the permanganic acid concentration of 80g/l., and the sodium 
hydroxide concentration of 40g/l. for 5 minutes. 

[0083]Subsequently, by repeating twice that a substrate is immersed in a tank for 1 minute, 
and also irradiating with an ultrasonic wave for 2 minutes in 25 ** another tank. After rinsing a 
substrate, immersing a substrate in the 45 ** solution adjusted so that it might become 
hydroxylamine sulfate concentration of 20g/l., and 50g/l. of sulfuric acid for 5 minutes and 
carrying out neutralization reduction processing to it, hot water rinsing was carried out at 60 ** 
for 10 minutes. 

[0084]PURIDIPPUNEOGANTO B (trade name made from ATOTEKKU, Inc.) a layered 
substrate after hot water rinsing Subsequently, 20ml/l. In a PURIDIPPU solution adjusted so 
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that it might become the sulfuric acid concentration of 1 ml/1., 25 **, After being immersed for 1 
minute, it was immersed in 50 ** Pd salt content plating catalyst solution adjusted so that it 
might be set to pH=1 1 .0 with activator neo GANTO 834 concentrated (trade name made from 
ATOTEKKU, Inc.) 30ml/l., boric acid concentration of 5g/l., and sodium hydroxide 
concentration for 5 minutes. 

[0085]Subsequently, after rinsing a substrate by same method as ****, it was immersed in a 
solution adjusted so that it might become reducer neo GANTO WA(trade name made from 
ATOTEKKU, lnc.)5ml/l., and 25 g/liter boric acid concentration for 5 minutes at 30 **, and 
reduction processing of the plating catalyst was carried out. 

[0086]An obtained layered substrate as the metal Cu In this way, 2.3g/l. 20g [!.]/, the formalin 
1.0g/l. Is made into basic composition for EDTA, Blowing air into electroless plating liquid 
which consists of non-electrolytic copper plating liquid KC-500 (trade name by Japan Energy, 
Inc.) which adjusted pH to 12.5 in sodium hydroxide, it was immersed for 15 minutes, 
nonelectrolytic plating processing was carried out, and temperature of 60 ** formed a metallic 
thin film layer. 

[0087]Subsequently, the layered substrate in which the metallic thin film layer was formed by 
this nonelectrolytic plating processing was rinsed still like ****. Subsequently, after being 
immersed for 1 minute in the inhibited de-rusting solution adjusted so that OPC Defencer 
(trade name by Okuno Pharmaceuticals incorporated company) might become [ I. ] in 8ml /and 
also rinsing 25 ** by the same method as **** to it, it dried and rust prevention treatment was 
performed. 

[0088]Subsequently, the dry film of the commercial photosensitive resist was bonded by 
thermo-compression and stuck on the layered substrate surface on which this rust prevention 
treatment was performed, negatives were developed and the resist pattern was obtained, after 
sticking the mask of the pattern corresponding to the pattern for adhesion evaluation on this 
dry film and exposing further. 

[0089]Subsequently, after making the solution of 100g/l. of sulfuric acid immerse for 1 minute 
at 25 ** and removing rust preventives, electrolytic copper plating was selectively performed 
for the resist pattern as a mask, and, for example, thickness made an 18-micrometer 
electrolytic copper plating film form. 

[0090]Subsequently, by performing an etching process with a cupric chloride and a chloride 
mixed solution, after carrying out the strip of the resist pattern with release liquid. The circuit 
pattern (conductor circuit layer) which removes the exposed part of a metallic thin film layer, 
and consists of an electrolytic copper plating film / a metallic thin film layer was formed, and it 
ranked second, and also heat-treated in oven for 170 ** 30 minutes, and the double-sided two- 
layer multilayered circuit board with a circuit pattern was obtained. The evaluation result of the 
plating adhesion of the obtained multilayered circuit board is shown in drawing 4 . 
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[0091]Thus, in an working exannple 1 of this invention, with 34 nm, although granularity R of 

the surface of the electrical insulation layer 15 is drannatically flat, Since nonelectrolytic plating 
processing of a hydrophilization treatnnent-EDTA type of fornnation-high concentration and a 
short tinne of a layer containing a connpound which can be configurated to nnetal was 
perfornned as a series of processes, adhesion strength 593 gf/cnn of a grade which is 
satisfactory practically was able to be obtained. 

[0092]Next, although an working example 2 is described, thing explanation with other 
connposition connpletely equivalent to the above-mentioned working example 1 only by 
changing concentration in AMZ processing in an working example 1 is simplified. 
(Working example 2) Only a polyethylenenaphthalate film is removed after forming a 
hardenability constituent film like an working example 1 , Instead of making solution adjusted so 
that 1-(2-aminoethyl)-2-methylimidazole in an working example 1 might be 0.3% immerse for 
10 minutes at 25 **, Except making solution adjusted so that it might become 1.0% immerse 
for 10 minutes at 25 **, it carried out like an working example 1 and a double-sided two-layer 
multilayered circuit board with a circuit pattern was obtained. 

[0093]An evaluation result of the plating adhesion of an obtained multilayered circuit board is 
shown in drawing 4. Thus, in an working example 2 of this invention, although concentration of 
AMZ was raised about 3.3 times, adhesion strength of the almost same 574 gf/cm as the 
above-mentioned working example 1 was obtained. However, since concentration of AMZ was 
high, surface roughness of an electrical insulation layer increased. 

[0094](Comparative example 1) After forming a hardenability constituent film on an inner layer 
board in a method shown in an working example 1, and a similar way, only a 
polyethylenenaphthalate film was removed from a substrate with which the above-mentioned 
hardenability constituent was formed. Subsequently, this was neglected for 60 minutes in 170 
** nitrogen oven, and an electrical insulation layer was formed on an inner layer board. A result 
of having evaluated electrical insulation layer surface roughness at this time is shown in 
drawing 4 . 

[0095]Subsequently, the plating adhesion of a multilayered circuit board obtained by the same 
method as an working example 1 by obtaining a double-sided two-layer multilayered circuit 
board with a circuit pattern was evaluated. A result of peel strength is shown in drawing 4 . 
[0096]Thus, in the comparative example 1 , since AMZ processing is not performed but only 
hydrophilization treatment is performed, only adhesion strength of about 243 gf/cm is obtained, 
but it is understood from this point that AMZ processing is indispensable. 
[0097](Reference example 1) A plating catalyst is given to the layered substrate with a via hole 
which formed the electrical insulation layer on the inner layer board in the method shown in the 
working example 1, and the similar way. Blowing air into the non-electrolytic copper plating 
liquid which consists of metallic copper concentration =2.5g/l., Rochell salt =28g/l., formalin 
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=20g/l., and NaOH=1.5g/l. the layered substrate which carried out reduction processing. It was 
immersed for 15 minutes and 36 ** of plating solution temperature formed the metallic thin film 
layer on the layered substrate. 

[0098]The following processes evaluated the plating adhesion of the multilayered circuit board 
obtained with the same disposal method as the working example 1 by obtaining a double-sided 
two-layer multilayered circuit board with a circuit pattern. The result of peel strength is shown 
in drawing 4 . 

[0099]Thus, in the reference example 1, as a result of forming a plating seed layer using 
another electroless plating liquid, it turned out that peel strength is about 189 gf/cm. From this 
point, it is understood that it is effective as electroless plating liquid in a nonelectroiytic plating 
process to use EDTA content plating liquid. 

[0100]As mentioned above, although the embodiment of the invention has been described, this 
invention is not restricted to the composition and the conditions indicated to the embodiment, 
and various kinds of change is possible for it. For example, in the above-mentioned working 
example, although explained as a manufacturing process of a multilayer printed circuit board, it 
is not restricted to a multilayer printed circuit board, and is applied also to the interposer made 
to intervene between a printed-circuit board and a semiconductor chip. 
[0101]As an inner layer board, a semiconductor substrate is also contained and it is applied to 
a semiconductor integrated circuit device also at multilayer interconnection structure. That is, 
each element which constitutes a semiconductor integrated circuit device is increasingly 
miniaturized with high integration of a semiconductor device, or improvement in the speed, and 
the density of the current which also pours wiring in connection with it to a densification, the 
stress applied to wiring while multilayering and thin-film-izing, or wiring is increasing 
increasingly in recent years. 

[0102]Since the fracture phenomenon of wiring called electromigration occurs by sending high- 
density current through wiring, in connection with the miniaturization of an element, the wiring 
material with high reliability which can send higher-density current is needed. 
[0103]A manufacturing process is easy, since it is low cost, aluminum is used as a wiring 
material of an integrated circuit device until now, but. Since it is necessary to control increase 
of the signal delay accompanying a miniaturization, since aluminum of 2.70micro ohm-cm is 
not necessarily low resistance enough, electrical resistivity. Electrical resistivity is smaller than 
aluminum, and adoption of Cu (electrical resistivity: 1.55micro ohm-cm) whose 
electromigration resistance is twice [ about ] the aluminum is considered. 
[0104]ln order to reduce signal delay with the miniaturization and wiring-density-izing of a 
wiring layer, lower-dielectric-constant-izing of an interlayer insulation film is indispensable, but. 
it becomes lower dielectric constant-ization of an interlayer insulation film by using the 
electrical insulation layer of this invention ~ both, It becomes possible to improve the adhesion 
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of a wiring layer by using Cu plating filnn acconnpanied by an AMZ processing-hydrophilization 
treatment-EDTA nonelectrolytic plating process, and further, when fornning the whole by a low 
temperature process 500 ** or less, it becomes a formation method of dominance multilayer 
interconnection structure. 
[0105] 

[Effect of the lnvention]Since according to this invention a series of processes of consisting of 
an AMZ processing-hydrophilization treatment-EDTA nonelectrolytic plating process are 
performed when forming a conductor circuit layer in an electrical insulation layer with plating, 
Without carrying out roughening treatment of the surface of an electrical insulation layer, 
adhesion strength which can be equal to practical use can be realized, and realization of the 
multilayer interconnection board for the high-speed transmission of a GHz order is attained by 
it. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by connputer. So the translation nnay not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]After forming in the outermost layer of an inner layer board a hardenability constituent 
film which consists of an insulating polymer and a hardening agent, contact a compound which 
has the structure which can be configurated to metal to said hardenability constituent 
membrane surface, and it ranks second to it. After stiffening this hardenability constituent film 
and forming an electrical insulation layer, perform hydrophilization treatment on the surface of 
said electrical insulation layer, and it ranks second to it, A formation method of multilayered 
circuit structure having the process of forming a conductor circuit layer containing said metallic 
thin film layer after using an ethylenediaminetetraacetic acid-copper complex for the surface of 
said electrical insulation layer and forming a metallic thin film layer in it. 
[Claim 2]The above-mentioned hydrophilization treatment process, A formation method of the 
multilayered circuit structure according to claim 1 being the process of contacting a mixed 
solution which consists of not less than 65g/l. 150g/l. or less of potassium permanganate, and 
0.75-N or more hydroxylation alkali of 1.5 N or less, and said electrical insulation layer, and 
carrying out the surface treatment of the electrical insulation layer. 

[Claim 3]A hardenability constituent film which consists of an insulating polymer formed in the 
outermost layer of the above-mentioned inner layer board, and a hardening agent, or [ piling 
up either / which consists of an insulating polymer and a hardening agent / film state of a 
hardenability constituent, or a sheet-shaped Plastic solid on said inner layer board, and 
forming it ] ~ or, A formation method of the multilayered circuit structure according to claim 1 or 
2 forming by one method of whether it dries and forms after applying to said inner layer board 
surface a varnish which obtained a hardenability constituent which consists of said insulating 
polymer and a hardening agent by dissolving in a solvent. 

[Claim 4]A formation method of a multilayered circuit structure given in any 1 clause of Claims 
1-3 having the process of heating an inner layer board in which said conductor circuit layer 
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was formed after a process of forming the above-mentioned conductor circuit layer. 
[Claim 5]A base substance which has the multilayered circuit structure having the multilayered 
circuit structure manufactured by a formation method of a multilayered circuit structure given in 
any 1 clause of Claims 1-4. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by connputer. So the translation nnay not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DRAWINGS 

[Drawing 1] 
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[Drawing 3] 
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[Drawing 5] 
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